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Exhaust gas purifying filter and processes for its production 



(57) An exhaust gas-purifying filter 59 is produced 
by coating a mixture of ceramic powder and a communi- 
cating pore-forming material onto the surface of a matrix 
5 with multiple pores, and then firing it to sinter the 
ceramic powder and form a coating layer 1 , while burn- 
ing off the communicating pore-forming material, to 
form communicating pores 10 in the coating layer 1 . The 
exhaust gas-purifying filter has a coating layer 1 pro- 
vided on the surface of a matrix 5 with multiple pores, 
supporting a catalyst 2 which purifies exhaust gas. The 
coating layer 1 has communicating pores 10 which com- 
municate from its surface to the matrix 5. The coating 
layer 1 is preferably formed not only on the surface of 
the matrix 5. but also on the inner surface of the pores 
50 inside the matrix 5. 
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Description 

The present invention relates to an exhaust gas 
purifying filter which is used, for example, to collect die- 
sel particulates, and to processes for its production. 

Particulates ejected from a diesel engine are col- 
lected by a honeycomb filter 9 as shown in Fig. 23, for 
example. This filter 9 comprises a porous matrix 91 and 
a plurality of fluid channels 92 formed between the 
matrix 91 . 

For improved particulate collection efficiency, an 
improved regeneration rate and exhaust gas purifica- 
tion, the idea has been proposed to form a coating layer 
made of catalyst-supporting active alumina in the inte- 
rior or on the surface of the matrix, by the following 
methods. 

The first method is one for controlling the distribu- 
tion of the amount of catalyst supported in the direction 
of depth of the coating layer (Japanese Unexamined 
Patent Publication No. 1-107847). For the catalyst-sup- 
porting coating layer, this method uses active alumina 
with a specific surface area of as large as 150 m 2 /g. 

The second method is one whereby alumina is 
coated onto the surface of the pores inside the filter 
matrix while the excess alumina is drawn off under 
reduced pressure, to form a coating (Japanese Unex- 
amined Patent Publication No. 2-102707). 

The third method is one whereby the coating 
amount of alumina, as one of the components of the 
coating, is set within a given range, and given minimum 
values are set for the size and volume of the pores 
formed between the alumina powder (Japanese Unex- 
amined Patent Publication No. 2-107340). 

The above-mentioned conventional exhaust gas 
purifying filters, however, are associated with the follow- 
ing problems. 

That is, in the first method, although the active alu- 
mina has a high specific surface area, the particles are 
as fine as 5-10 jim, thus creating a high density. This 
leads to higher resistance when gas passes through the 
coating layer, resulting in greater, pressure loss of the 
gas flow and lower engine output. 

In the second method, suction by a decompression 
pump allows alumina to be drawn off from sections of 
the coating layer with low resistance, but the resistance 
in the sections opened by suction is further lowered, 
causing air to be concentrated in those sections. As a 
result, the alumina in the other sections cannot be suffi- 
ciently drawn off. Also, the alumina in the sections with 
small-sized pores aggregates, and thus the pores of the 
coating layer are not completely opened by the suction 
force of the suction pump. It is therefore impossible to 
open the pores through the entire filter. 

In the third method, although the pore sizes and 
volume are restricted the method of forming the pores is 
not clear, and even when pores are present, increased 
resistance results with those that are not communicat- 
ing, thus reducing the effect of lowering the pressure 
loss. 



In light of these drawbacks of the prior art, it is an 
object of the present invention to provide an exhaust 
gas purifying filter which is capable of improving purifi- 
cation efficiency while minimizing pressure loss, as well 

5 as processes for its production. 

The following 8 processes are provided as proc- 
esses for producing an exhaust gas purifying filter 
according to the invention. 

The first production process, as described in claim 

10 1 , is a process for producing an exhaust gas purifying 
filter characterized by 

coating a mixture of ceramic powder and a com- 
municating pore-forming material onto the surface of a 
matrix with multiple pores, 

15 and then heating the mixture to sinter the 

ceramic powder and form a coating layer on the surface 
of the matrix while burning off the communicating pore- 
forming material, in order to form communicating pores 
in the coating layer which communicate from its surface 

20 to the surface of the matrix. 

With this production process it is possible to form a 
coating layer with a high specific surface area on the 
surface of the matrix. Consequently, when an exhaust 
gas purifying catalyst is supported on the coating layer, 

25 the contact area between the catalyst and the exhaust 
gas is increased, thus enabling the catalyst to exhibit its 
maximum catalytic performance. 

Furthermore, since it is possible to form communi- 
cating pores in the coating layer which communicate 

30 from its surface to the matrix, the exhaust gas may pass 
smoothly through the communicating pores from the 
surface of the coating layer to the matrix, thus resulting 
in low pressure loss. 

Moreover, the exhaust gas not only contacts the 

35 surface of the coating layer, but also enters the interior. 
Thus, by supporting an exhaust gas purifying catalyst in 
the coating layer, it is possible to achieve a three-dimen- 
sional purification effect throughout the coating layer. 
Consequently, improvement in the purification perform- 

40 ance of the filter may be realized. 

Such high purification performance and low pres- 
sure loss of the filter as described above also allow it to 
be downsized. 

According to this first production process, therefore, 

45 it is possible to obtain an exhaust gas purifying filter with 
excellent purification performance and low pressure 
toss. 

An example of a preferred communicating pore- 
forming material, as according to claim 3, is a gas-gen- 

so erating substance. This is because gas is generated 
from the gas-generating substance upon heating, and 
escape of the gas from the coating layer forms commu- 
nicating pores in the coating layer which communicate 
from its surface to the matrix. 

55 The above-mentioned gas-generating substance 
may be, for example, Microsphere produced by Mat- 
sumoto Yushi Pharmaceutical, consisting of butane gas 
included in a thermoplastic resin. 
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Another example of a preferred communicating 
pore-forming material, as according to claim 4, is a flam- 
mable substance with a size which is either equal to or 
larger than the thickness of the coating layer. This is 
because the flammable substance burns off upon heat- 5 
ing, forming communicating pores which communicate 
from the surface of the coating layer to the matrix. 

The above-mentioned flammable substance may 
be a material such as carbon, resin, wax, etc. The flam- 
mable substance may be in the form of. for example, 
whiskers, a needle shape (fibers, etc.), spheres or col- 
umns. 

Also, as according to claim 5, the size of the com- 
municating pore-forming material is preferably the same 
as or smaller than the pores of the matrix. This allows 
the communicating pore-forming material to smoothly 
penetrate into the pores, to form the communicating 
pores in the coating layer which coats the inner surface 
of the pores. If, instead, the size of the communicating 
pore-forming material is larger than that of the pores of 
the matrix, the communicating pore-forming material 
will not enter into the pores, possibly resulting in clog- 
ging of the ceramic powder inside the pores and a larger 
pressure loss by the filter. 

Communicating pore-forming materials with differ- 
ent sizes may also be added to the ceramic powder. 
This allows formation of a coating layer with uniformly 
distributed communicating pores of differing sizes 
throughout the entire coating layer. 

The matrix may also be coated separately with a 
ceramic powder containing a communicating pore-form- 
ing material of one size and a ceramic powder contain- 
ing a communicating pore-forming material of another 
size. This allows variation of the size of the communicat- 
ing pores depending on the thickness of the coating 
layer. 

Also, as according to claim 12, the average pore 
size of the above-mentioned communicating pores is 
preferably 10-60 pm If it is less than 10 jim, the purifi- 
cation performance of the filter will be improved, but with 
a high risk of pressure loss by the filter. On the other 
hand, if it exceeds 60 urn, there is lower risk of pressure 
loss by the filter, but greater risk of the exhaust gas 
passing through the filter without being purified, thus 
lowering the purification performance of the filter (see 
Figs. 10, 11). 

As according to claim 13. the porosity of the above- 
mentioned coating layer is preferably 30-80%. At less 
than 30%, the risk of pressure loss by the filter is 
increased. At greater than 80%, the risk of lower purifi- 
cation performance of the filter is increased (see Figs. 
10,11). 

Here, "porosity" refers to the percentage of pores 
including communicating pores and a small number of 
fine pores, with respect to the apparent volume of the 
coating layer. 

The above-mentioned coating layer formed on the 
surface of the matrix has the function of enlarging the 
contact area between the catalyst and the exhaust gas. 



to exhibit the maximum catalytic performance of the cat- 
alyst. According to the present invention, the surface of 
the matrix refers to at least the upper or lower side of the 
matrix. 

The coating layer may be formed on the surface of 
the matrix, for example, by a method in which the matrix 
is impregnated with a liquid containing a mixture of 
ceramic powder and communicating pore-forming 
material, which has a larger pore size than the matrix. 

The coating layer may be a ceramic powder such 
as, for example, active alumina or zeolite. Of these, 
active alumina is preferred. The high heat resistance of 
active alumina is suitable because of the high tempera- 
ture use environment. 

A three-dimensional network of many pores may be 
formed inside the matrix. The matrix may be, for exam- 
ple, cordierite or SiC (silicon carbide). 

The second production process, as according to 
claim 2, is a process for producing an exhaust gas puri- 
fying filter characterized by coating a mixture of ceramic 
powder and a communicating pore-forming material 
onto the surface of a matrix with multiple pores, while 
introducing the same mixture to the inner surface of the 
pores inside the matrix, 

and then heating the mixture to sinter the 
ceramic powder and form a coating layer on the surface 
of the matrix and the inner surface of the pores in the 
matrix, while burning off the communicating pore-form- 
ing material, in order to form communicating pores in 
the coating layer which communicate from its surface to 
the surface of the matrix or the inner surface of the 
pores in the matrix. 

According to this production process, it is possible 
to form a uniform coating layer not only on the surface of 
the matrix but also on the inner surface of the pores in 
the matrix. Thus, when an exhaust gas-purifying cata- 
lyst is supported on the coating layer, the catalyst 
adheres not only to the surface of the matrix, but also to 
the inner surface of the pores in the matrix. As a result, 
the exhaust gas is purified by the catalyst not only on 
the surface of the matrix but also inside the matrix. This 
notably improves the exhaust gas purification perform- 
ance. 

The other effects achieved by the second produc- 
tion process are the same as with the first production 
process. 

An example of a method for introducing the above- 
mentioned mixture into the pores inside the matrix while 
coating the surface of the matrix with the mixture, is one 
in which the matrix is impregnated with a solution con- 
taining the above-mentioned mixture (impregnation 
method). When the matrix is a honeycomb filter, the 
method may be one in which the aforementioned solu- 
tion is run from one open end of the honeycomb filter 
and drawn toward the opposite open end {suction 
method), or one in which the solution is pressed by air 
from one open end of the honeycomb filter {air pressure 
method). 
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The same communicating pore-forming material is 
preferably used in the second production process as in 
the first production process. The other details of the 
second production process are the same as for the first 
production process. 5 

The third production process, as according to claim 
6, is a process for producing an exhaust gas purifying 
filter characterized by coating 2 or more ceramic pow- 
ders with different shrinkage factors onto the surface of 
a matrix with multiple pores, and heating it, 10 

to sinter the ceramic powder to form a coating 
layer on the surface of the matrix, while generating mul- 
tiple microcracks in the coating layer, in order to form 
communicating pores in the coating layer which com- 
municate from its surface to the surface of the matrix. is 

According to this production process, there is no 
need to use the communicating pore-forming material 
used in the first and second production processes. Con- 
sequently, production of the filter is simpler than by the 
first and second production processes. 20 

The other effects achieved by the third production 
process are the same as with the first production proc- 
ess. 

As the aforementioned 2 or more ceramic powders 
with different shrinkage factors there may be used, for 25 
example, a ceramic powder consisting of a combination 
of alumina and cordierite. 

The fourth production process, as according to 
claim 7, is a process for producing an exhaust gas puri- 
fying filter characterized by coating 2 or more ceramic 30 
powders with different shrinkage factors onto the sur- 
face of a matrix with multiple pores, while introducing 
the ceramic powders onto the inner surface of the pores 
inside the matrix, 

and then heating the ceramic powder, 35 
to sinter the ceramic powder and form a coating 
layer on the surface of the matrix and the inner surface 
of the pores in the matrix, while generating multiple 
microcracks in the coating layer, in order to form com- 
municating pores in the coating layer which communi- 40 
cate from its surface to the surface of the matrix or the 
inner surface of the pores in the matrix. 

According to this production process, it is possible 
to form a uniform coating layer not only on the surface of 
the matrix but also on the inner surface of the pores in 45 
the matrix. The other effects achieved by the fourth pro- 
duction process are the same as with the first and third 
production processes. 

Examples of methods for introducing the above- 
mentioned ceramic powders onto the surface of the so 
pores inside the matrix while coating the surface of the 
matrix with the ceramic powders, include the impregna- 
tion method, suction method and air pressure method 
explained for the second production process. 

As the aforementioned 2 or more ceramic powders ss 
with different shrinkage factors there may be used, for 
example, a ceramic powder consisting of a combination 
of alumina and cordierite. 
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The fifth production process, as according to claim 

8, is a process for producing an exhaust gas purifying 
filter characterized by adding a high viscosity oily sub- 
stance to a slurry containing a ceramic powder and vig- 
orously mixing the slurry to form fine oily particles made 
of the high viscosity oily substance, 

and then coating the slurry onto the surface of a 
matrix with multiple pores, and heating it 

to sinter the ceramic powder to form a coating 
layer on the surface of the matrix, while generating gas 
inside the coating layer due to the fine oily particles, 
thus eliminating the fine oily particles and causing the 
gas to escape out from the coating layer, in order to form 
communicating pores which communicate from the sur- 
face of the coating layer to the surface of the matrix. 

The aforementioned high viscosity oily substance 
becomes small fine oily particles when mixed in the 
slurry. The fine oily particles are eliminated when they 
generate gas upon heating. When the generated gas 
escapes out from the coating layer, it forms communi- 
cating pores which communicate to the surface of the 
coating layer, ft thus becomes possible to produce an 
exhaust gas purifying filter provided with a coating layer 
with communicating pores. 

The other effects achieved by the fifth production 
process are the same as with the first production proc- 
ess. 

The aforementioned high viscosity oily substance 
may be, for example, a lubricating oil such as Uniway 
(tradename) by Nihon Sekiyu. 

The sixth production process, as according to claim 

9, is a process for producing an exhaust gas purifying 
filter characterized by adding a high viscosity oily sub- 
stance to a slurry containing a ceramic powder and vig- 
orously mixing the slurry to form fine oily particles made 
of the high viscosity oily substance, 

and then coating the slurry onto the surface of a 
matrix with multiple pores while introducing the slurry 
onto the inner surface of the pores inside the matrix, 

and then heating the slurry, 

to sinter the ceramic powder to form a coating 
layer on the surface of the matrix and the inner surface 
of the matrix, while generating gas inside the coating 
layer due to the fine oily particles, thus eliminating the 
fine oily particles and causing the gas to escape out 
from the coating layer, in order to form communicating 
pores which communicate from the surface of the coat- 
ing layer to the surface of the matrix or the inner surface 
of the pores inside the matrix. 

According to this production process, it is possible 
to form a uniform coating layer not only on the surface of 
the matrix but also on the inner surface of the pores in 
the matrix. The other effects achieved by the sixth pro- 
duction process are the same as with the first and fifth 
production processes. 

Examples of methods for introducing the above- 
mentioned slurry onto the inner surface of the pores in 
the matrix while coating the surface of the matrix with 
the slurry include the impregnation method, suction 
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method and air pressure method explained for the sec- 
ond production process. 

The aforementioned high viscosity oily substance 
may be, for example, the lubricating oil mentioned 
above. 

The seventh production process, as according to 
claim 10, is a process for producing an exhaust gas 
purifying fitter characterized by applying a foaming 
material which foams into a network onto the surface of 
a matrix with multiple pores, 

foaming the foaming material, 
and then coating the surface of the foamed foam- 
ing material with a slurry containing a ceramic powder, 
to a thickness which is either equal to or larger than the 
size of the foamed foaming material, and heating it 

to sinter the ceramic powder to form a coating 
layer on the surface of the matrix while burning off the 
foaming material, in order to form communicating pores 
which communicate as a network from the surface of 
the coating layer to the surface of the matrix 

According to this production process, the foaming 
material is foamed in advance to allow formation of 
sponge-like communicating pores. The foaming mate- 
rial may be, for example, crude urethane. 

The effects achieved by the seventh production 
process are the same as with the first production proc- 
ess. 

The eighth production process, as according to 
claim 11, is a process for producing an exhaust gas 
purifying filter characterized by coating a foaming mate- 
rial which foams into a network onto the surface of a 
matrix with multiple pores, while introducing the foaming 
material onto the inner surface of the pores inside the 
matrix, 

foaming the foaming material, 

and then coating the surface of the foamed foam- 
ing material with a slurry containing a ceramic powder, 
to a thickness which is either equal to or larger than the 
size of the foamed foaming material, and heating it 

to sinter the ceramic powder to form a coating 
layer on the surface of the matrix and the inner surface 
of the pores inside the matrix, while burning off the 
foaming material, in order to form communicating pores 
which communicate as a network from the surface of 
the coating layer to the surface of the matrix or the inner 
surface of the pores inside the matrix. 

According to this production process, it is possible 
to form a uniform coating layer not only on the surface of 
the matrix but also on the inner surface of the pores in 
the matrix. The other effects achieved by the eighth pro- 
duction process are the same as with the first and sev- 
enth production processes. 

Examples of methods for introducing the above- 
mentioned foaming material onto the inner surface of 
the pores inside the matrix while coating the surface of 
the matrix with the foaming material, include the impreg- 
nation method, suction method and air pressure method 
explained for the second production process. 



The foaming material may be, for example, crude 
urethane. 

The exhaust gas purifying filter of the present inven- 
tion is, firstly, an exhaust gas purifying filter according to 

5 claim 1 4, having a matrix with multiple pores and a coat- 
ing layer provided on the surface of the matrix, support- 
ing a catalyst which purifies exhaust gas emitted from 
an internal combustion engine, characterized in that the 
coating layer has communicating pores which commu- 

io nicate from its surface to the surface of the matrix, and 
the porosity of the coating layer is 30-80%. 

The above-mentioned exhaust gas purifying filter is 
provided with communicating pores in the coating layer 
which communicate from its surface to the matrix. Thus. 

is as mentioned above, the exhaust gas purifying filter has 
low pressure loss and high purification performance, 
and downsizing of the filter may be achieved. 

Because the porosity of the coating layer of the 
above-mentioned exhaust gas purifying filter is between 

20 30 and 80%, the filter may provide high purification per- 
formance while maintaining low pressure loss. 

A porosity of less than 30% increases the pressure 
loss of the filter The purification performance of the fil- 
ter is lowered with a porosity of greater than 80%. 

25 As according to claim 16, the average pore size of 
the above-mentioned communicating pores is prefera- 
bly 10-60 y,m. This is in order to reduce the pressure 
loss of the filter and increase the purification perform- 
ance, as explained above. 

30 Furthermore, as according to claim 17, the coating 
layer preferably coats both the surface of the matrix and 
the inner surface of the pores inside the matrix. This is 
in order to achieve a more notable increase in the 
exhaust gas purification performance of the filter. 

35 The exhaust gas purifying filter of the present inven- 
tion is, secondly, an exhaust gas purifying filter accord- 
ing to claim 15, having a matrix with multiple pores and 
a coating layer provided on the surface of the matrix and 
the inner surface of the pores inside the matrix, support- 

40 ing a catalyst which purifies exhaust gas emitted from 
an internal combustion engine, 

characterized in that the coating layer has com- 
municating pores which communicate from its surface 
to the surface of the matrix or the inner surface of the 

45 pores inside the matrix, and the porosity of the coating 
layer is 30-80%. 

In this exhaust gas purifying filter the coating layer 
is formed not only on the surface of the matrix but also 
on the inner surface of the pores inside the matrix. 

so Thus, the catalyst supported on the coating layer 
adheres not only to the surface of the matrix, but also to 
the inner surface of the pores inside the matrix As a 
result, the exhaust gas is purified by the catalyst not 
only on the surface of the matrix but also on the inner 

55 surface of the pores inside the matrix. This notably 
improves the exhaust gas purification performance. 

The other details of the second exhaust gas purify- 
ing filter are the same as for the first exhaust gas purify- 
ing filter described above, and the second exhaust gas 
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purifying filter also provides the same effects as the first 
exhaust gas purifying filter. 

The present invention provides, therefore, an 
exhaust gas purifying filter and a process for its produc- 
tion, whereby purification performance is improved 
while pressure loss is minimized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional diagram of the wall of the 
exhaust gas purifying filter of Example 1 , cut along the 
line A-A of Fig. 3. 

Fig. 2 is a surface diagram of the wail of the exhaust 
gas purifying filter of Example 1 , showing the size of the 
communicating pores of the coating layer. 

Fig. 3 is a perspective view of the exhaust gas puri- 
fying filter of Example 1, showing the honeycomb struc- 
ture of the matrix. 

Fig. 4 is a diagram showing the flow of exhaust gas 
in the exhaust gas purifying filter of Example 1. 

Fig. 5 is a diagram showing a method of forming 
communicating pores with a gas-generating substance, 
according to Example 1. 

Fig. 6 is a diagram of an exhaust gas purifying filter 
as a comparison to Example 1 . 

Fig. 7 is a line graph showing the pore characteris- 
tics (pore size and pore volume) of different exhaust gas 
purifying filters of Experiment Example 1. 

Fig. 8 is a bar graph showing the specific surface 
area of different exhaust gas purifying filters of Experi- 
ment Example 1 . 

Fig. 9 is a graph showing the change in pressure 
loss over time with different exhaust gas purifying filters 
of Experiment Example 1 . 

Fig. 10 is a correlation diagram for average pore 
size and porosity of the coating layer and filter pressure 
loss, according to Experiment Example 2. 

Fig. 1 1 is a correlation diagram for average pore 
size and porosity of the coating layer and filter purifica- 
tion rate of exhaust gas, according to Experiment 
Example 2. 

Fig. 12 is drawing showing the region of average 
pore size and porosity of the coating layer wherein the 
purification rate is high and the pressure loss is low, 
according to Experiment Example 2. 

Fig. 13 is a diagram of a process for producing the 
exhaust gas purifying filter of Example 2. 

Fig. 14 is a diagram of a process for producing the 
exhaust gas purifying filter of Example 3. 

Fig. 15 is a diagram of a process for producing the 
exhaust gas purifying filter of Example 4. 

Fig. 16 is a cross-sectional diagram of the wall of 
the exhaust gas purifying filter of Example 5, showing 
the size of the communicating pores of the coating layer. 

Fig. 17 is a cross-sectional diagram of the wall of 
the exhaust gas purifying filter of Example 6, showing 
the size of the communicating pores of the coating layer. 

Fig. 18 is a diagram showing the flow of exhaust 
gas in the exhaust gas purifying filter of Example 7. 



Fig. 19 is a cross-sectional diagram of the exhaust 
gas purifying filter of Example 8. < 

Fig. 20 is a cross-sectional diagram of the wall of 
the exhaust gas purifying filter as a comparison to 
s Example 8. 

Fig. 21 is a line graph showing the relationship 
between ceramic powder coating amount and filter 
pressure loss, according to Experiment Example 3. 

Fig. 22 is a line graph showing the relationship 
10 between amount of diesef particulates collected by fil- 
ters and filter pressure loss, according to Experiment 
Example 4. 

Fig. 23 is a perspective view of an exhaust gas puri- 
fying filter of the prior art. 

15 

Example 1 

An exhaust gas purifying filter according to an 
example of the invention will now be explained with ref- 

20 erence to Figs. 1 through 6. 

As shown in Fig. 1, the exhaust gas purifying filter 
59 of this Example has a matrix 5 with multiple thin 
pores 50, and a coating layer 1 provided on the upper 
side 51 and lower side 52 of the matrix 5. The coating 

25 layer 1 supports a catalyst 2 which purifies exhaust gas 
emitted from an internal combustion engine. 

The coating layer 1 has communicating pores 10 
which communicate from its surface to the surface of 
the matrix 5. As shown in Fig. 2, the communicating 

30 pores 10 are distributed within a pore size range D of 
20-40 iim, and the average thin pore size is 30 jim. The 
porosity of the coating layer 1 is 60%. Active alumina is 
used as the coating layer 1 . The thin pore size D of the 
communicating pores 10 was measured by the mercury 

35 indentation method. 

The honeycomb filter matrix is coated with the coat- 
ing layer 1 at 40 g per liter of apparent volume. The 
coating amount of the coating layer 1 was calculated 
based on the weight difference before and after coating. 

40 The coating layer 1 is composed of active alumina 
supporting a catalyst 2 on its surface and on the walls of 
the communicating pores 10. The thickness of the coat- 
ing layer 1 is 5-50 um The catalyst 2 is Pt (platinum), 
Rh (rhodium) or the like. 

45 As shown in Fig. 1, the matrix 5 has multiple thin 
pores 50 which run through the interior in a three- 
dimensional network, and it is a wall flow type exhibiting 
a purifying effect when exhaust gas is passed through 
the thin pores 50. The average size of the thin pores 50 

so of the matrix 5 is 20-40 um 

As shown in Figs. 3 and 4, the matrix 5 has a hon- 
eycomb construction with multiple fluid channels 551, 
552 (see Fig. 23). Also, the fluid channel 551 at the 
upstream end 61 of the honeycomb is sealed with a 

55 sealing plug 55 at the downstream end 62, as shown in 
Fig. 4. Likewise, the fluid channel 552 at the down- 
stream end 62 is sealed with a sealing plug 55 at the 
upstream end 61 . These fluid channels 551 and 552 are 
situated in an alternatingly checkered manner. 
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The coating layer 1 is formed on both the surface of 
the fluid channel. 551 at ihe upstream end 61 and the 
fluid channel 552 at the downstream end 62. 

Exhaust gas 7 flows in from the fluid channel 551 at 
the upstream end 61 , passes through the coating layer s 
1, the matrix 5 and then the coating layer 1, to be 
ejected to the fluid channel 552 at the downstream end 
62. 

A process for producing the above-mentioned 
exhaust gas purifying filter 59 will now be explained. 10 

First a cordierite honeycomb filter (<D140 mm x 
length 130 mm, 150 cell/in 2 mesh, 0.45 mm wall thick- 
ness) was prepared as the matrix 5. 

The ceramic powder was a mixture of 95 wt% active 
alumina and 5 wt% alumina solution, and pH-adjusting is 
dilute nitric acid was added to adjust the pH to 1 -3. The 
average pore size of the active alumina is 5-10 \xm. 

Next, to 100 wt% of the above-mentioned ceramic 
powder there was added 1 .5 outer weight percent of a 
gas-generating substance as a communicating pore- 20 
forming material and 25 outer weight percent of carbon 
powder, and distilled water was further added to obtain 
a slurry. The particle size of the carbon powder is 10-80 
p.m, which is larger than the thickness of the coating 
layer to be formed (5-50 ftm). The above-mentioned 25 
gas-generating substance was a gas inclusion material 
prepared by inclusion of butane gas in a thermoplastic 
resin followed by granulation. 

The above-mentioned matrix 5 was immersed in 
the slurry while stirring, and then pulled out. The excess 30 
slurry was then removed by air blowing, and drying was 
performed at 120°C for 2 hours. 

This was followed by heating at 700°C for 2 hours to 
sinter the ceramic powder. Thus a coating layer 1 made 
of ceramic powder was formed on the surface of the 35 
matrix 5. The carbon powder also burned off during the 
heating. Also, as shown in Fig. 5, the thermoplastic 
resin gas-generating substance 30 burned off, and the 
butane gas 300 included therein escaped out from the 
coating layer 1. This resulted in formation of communi- 40 
eating pores 10 communicating from inside to the sur- 
face of the coating layer 1 . 

The matrix 5 with the formed coating layer 1 was 
then immersed in a catalyst bath to incorporate the cat- 
alyst 2 into the coating layer 1 . Thus was obtained the 4$ 
exhaust gas purifying filter shown in Fig. 1 . 

For comparison, a coating layer was prepared with- 
out using the gas-generating substance or carbon pow- 
der (Comparative Example 1). Here, as shown in Fig. 6, 
the communicating pores described above were not so 
formed in the coating layer 95, and the fine pores 19 
formed had an average thin pore size of only 0.5-10 

In contrast, as explained above, communicating 
pores 10 with an average pore size of 30 urn and rang- 
ing from 20-40 |xm were formed in the exhaust gas puri- ss 
tying filter of this example, as shown in Fig. 1 . 

The effect of this example will now be described. 

As shown in Fig. 1 , formation of multiple communi- 
cating pores 1 0 inside the coating layer 1 which commu- 



nicate from its surface to the matrix 5 are formed in the 
exhaust gas purifying filter of this example. Thus, 
exhaust gas may pass smoothly between the surface of 
the coating layer 1 and the matrix 5 through the commu- 
nicating pores 10. This allows the pressure loss of the 
filter to be reduced. 

Moreover, the exhaust gas not only contacts the 
surface of the coating layer 1 , but also enters the inte- 
rior. Thus, an exhaust gas purifying catalyst supported 
on the coating layer provides a three-dimensional purifi- 
cation effect throughout the coating layer. Conse- 
quently, improvement in the purification performance of 
the filter 59 may be realized. 

Such high purification performance and low pres- 
sure loss of the filter 59 as described above also allow it 
to be downsized. 

Furthermore, since the catalyst 2 is supported in 
the coating layer 1 , diesel particulates may be efficiently 
captured and then burned, restoring the filter. Alterna- 
tively. HC and CO in the exhaust gas may also be puri- 
fied. 

According to this example, as shown in Fig. 4, both 
sides of the matrix 5 are coated with the coating layer 1 . 
Thus, when exhaust gas 7 passes from the upstream 
end 61 to the downstream end 62 of the fitter 59, it 
passes through the coating layer 1 twice. This allows 
more effective purification of the exhaust gas 7. 

Furthermore, such high purification performance 
and low pressure loss of the filter 59 as described above 
also allow it to be downsized. 

The coating layer 1 of this example was formed on 
a wall flow type matrix 5 with pores 50 running through 
the interior, but the improvement in purif ication perform- 
ance and control of pressure loss may also be achieved 
by forming it on a wall through-flow type matrix 5 with 
very few pores 50. 

Experiment Example 1 

In this example, as shown in Figs. 7 to 9. the pore 
characteristics and purification rate of the filter of Exam- 
pie 1 above (hereunder referred to as "sample 1"), as 
well as the specific surface area of the coating layer, 
were measured. 

The pore characteristics of the exhaust gas purify- 
ing filter were first evaluated. 

The pore characteristics of the filter were evaluated 
based on the pore size and pore volume. The pore size 
and pore volume of the filter were measured by the mer- 
cury indentation method. 

For comparison, the filter of Comparative Example 
1 above (sample C1) wherein a coating layer with no 
communicating pores was formed on the matrix surface, 
a filter consisting of a matrix alone without a coating 
layer (sample C2) and a coating material alone with no 
communicating pores (sample C3) were also measured 
in the same manner. 

The results are shown in Fig. 7. 
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As seen in this graph, the pore characteristics of the 
sample 1 filter were close to those of the filter consisting 
of the matrix alone (sample C2). On the other hand, the 
pore characteristics of the filter wherein the matrix was 
coated with a coating layer with no communicating 
pores (sample C1) were close to the pore characteris- 
tics of the coating material alone (sample C3), both the 
pore size and the pore volume of which were small. This 
demonstrates that by actively forming communicating 
pores in the coating layer which communicate from its 
surface to the matrix, the pore characteristics approach 
that of the matrix, to provide a lower pressure loss of the 
filter. 

The specific surface area of the coating layer of the 
sample 1 filter was then measured. For comparison, 
sample C1 was also measured in the same manner. 

The results are shown in Fig. 8. This graph shows 
that the specific surface area of the coating layer of 
sample 1 was 30% greater than that of the coating layer 
of sampled. 

The pressure loss of the sample 1 filter was then 
measured. 

The filter was placed in an engine exhaust gas pas- 
sage, with constant measuring conditions using a 2.2 
liter Dl (direct injection) engine at 2000 rpm, 100 Nm. 

For comparison, samples C1 and C2 were also 
measured in the same manner. The results are shown 
in Fig. 9. 

This graph shows that the sample 1 filter exhibited 
about the same low pressure loss as the filter consisting 
of the matrix alone (sample C2). On the other hand, the 
filter having the coating layer with no communicating 
pores formed on the matrix surface (sample C1) exhib- 
ited a notably increased pressure loss with time. 

This demonstrates that the values for the pressure 
loss of the filter with communicating pores formed in the 
coating layer are about as low as those of the filter con- 
sisting of the matrix alone. 

These results are believed to be attributable to the 
reason described below. 

That is, despite the denseness of the coating layer 
itself, the pore volume was greater due to formation of 
the communicating pores. Thus, the sample 1 filter 
exhibited pore characteristics close to those of the 
matrix. This was likely the reason for the pressure loss 
being about as low as that of the matrix. 

The purification performance of the sample 1 filter 
was measured next. 

The measurement was made under constant 
measuring conditions of an engine rotation speed of 
2000 rpm, 100 Nm. The purification rate was measured 
for HC, CO and NO x , and is represented here using the 
values for HC. 

For comparison, the filter having the coating layer 
with no communicating pores (sample C1) was also 
measured in the same manner. 

As a result, the purification rate was 98% for sam- 
ple 1 and 92% for sample C1. 



This demonstrates that the sample 1 filter exhibits 
superior purification performance. 

[Experiment Example 2 

5 

In this example, as shown in Figs. 10 to 12, the 
effects of the average pores size and porosity of the 
coating layer on the pressure loss and purification per- 
formance of the filter were measured. 

10 First, the effect of the average pore size and poros- 
ity of the coating layer on the pressure loss of the filter 
was measured. 

The average pore size of the coating layer and the 
pressure loss of the filter were measured by the same 

is methods as in Example 1 . The results are shown in Fig. 
10. 

As shown in this graph, a larger average pore size 
of the coating layer provides lower pressure loss of the 
filter. With a constant average pore size, higher porosity 
20 of the coating layer also provides lower pressure loss of 
the filter. 

The effects of the average pore size of the coating 
layer and the porosity of the fitter on the purification per- 
formance of the filter were then measured. The meth- 

25 ods of measurement were the same as described 
above. The results are shown in Fig. 1 1 . 

As shown in this graph, a smaller average pore size 
of the coating layer provides a higher exhaust gas puri- 
fication rate of the filter. With a constant average pore 

30 size, a lower porosity of the coating layer also provides 
a higher purification rate. 

Fig. 12 shows, based on these measurement 
results, the average pore size and porosity of the coat- 
ing layer which give a low filter pressure loss of 10 kPa 

35 or less and a high purification rate of 90% or greater. 

In the same diagram, points A through D represent 
critical values for a range of average pore sizes and 
porosities of the coating layer, which give the aforemen- 
tioned superior pressure loss and purification perform- 

40 ance. The respective average pore sizes and porosities 
are: point A (10 jim, 80%), point B (20 \itn t 60%), point 
C (60 jim, 30%) and point D (50 jim, 70%). 

The range defined by the lines connecting points A 
through 0 (unshaded area) represents a pressure loss 

45 of 10 kPa or less and a purification rate of 90% or 
greater. Filters with characteristics within this range 
exhibit low pressure loss and a high purification rate. 

On the other hand, the area under lines AB and BC 
(downward sloping shaded area) represents a pressure 

so loss exceeding 10 kPa. The area under lines AO and 
DC (upward sloping shaded area) represents a purifica- 
tion rate of less than 90%. 

Example 2 

55 

This example, as shown in Fig. 13, is a case in 
which communicating pores were formed using a cylin- 
drical communicating pore-forming material 31 . 
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The communicating pore-forming material 31 was a 
resin which burns off during heating of the ceramic pow- 
der, and an example thereof is Polyester (tradename) of 
Nihon synthetic Chemical Co. The communicating pore- 
forming material 31 has a diameter of 10-30 jim and a 
length of 50 \xm. The thickness of the coating layer 1 is 
5-50 jim. 

The communicating pore-forming material 31 is 
mixed with the ceramic powder, dried, and then heated. 
This burns off the communicating pore-forming material 
31 , forming communicating pores 10 in the coating layer 
1 which communicate from its surface to the matrix 5. 

The communicating pore-forming material 31 may 
be prism-shaped or polygonal instead of cylindrical as 
described above, and communicating pores 10 may be 
formed so long as they are at least as large as the thick- 
ness of the coating layer 1 . 

The coating layer 1 consists of active alumina, and 
the exhaust gas purifying catalyst 2 is supported on its 
surface and the walls of the communicating pores 10. 

The filter is otherwise the same as in Example 1. 
The effect obtained in this example is the same as in 
Example 1. 

Example 3 



Example 5 

In the filter of this example, as shown in Fig. 16, 
communicating pores 101 with various pore sizes are 

5 formed in the coating layer 1 . 

The pore sizes of the communicating pores 101 are 
widely distributed between 10 jim and 80 \im t with an 
average pore size of 40 pm 

The coating layer 1 consists of active alumina, and 

10 the exhaust gas purifying catalyst 2 is supported on its 
surface and the walls of the communicating pores 101 . 
The thickness of the coating layer 1 is 5-50 \im. 

The communicating pores 101 were formed using 
communicating pore-forming materials (gas-generating 

75 substances and carbon powders) with various sizes 
ranging from 10 jxm to 80 Jim. These communicating 
pore-forming materials with different sizes were added 
to the ceramic powder, and distilled water was added to 
make slurry. The matrix was immersed in the slurry, the 

20 excess slurry was removed, and then the matrix was 
dried and heated to obtain the exhaust gas purifying fil- 
ter. 

The filter is otherwise the same as in Example 1 . 
The effect obtained in this example is the same as in 
25 Example 1. 



In the exhaust gas purifying filter of this example, as 
shown in Fig. 14, the communicating pores 10 are 
formed using a particulate communicating pore-forming 
material 32. 

Resin or wax is used as the communicating pore- 
forming material 32. The long diameter of the communi- 
cating pore-forming material 32 is 40-100 p,m, and the 
short diameter is 10-60 \im. 

The coating layer 1 consists of active alumina, and 
the exhaust gas purifying catalyst 2 is supported on its 
surface and the walls of the communicating pores 10. 
The thickness of the coating layer 1 is 5-50 pm 

The filter is otherwise the same as in Example 1. 
The effect obtained in this example is the same as in 
Example 1. 

Example 4 

In the exhaust gas purifying filter of this example, as 
shown in Fig. 15, the communicating pores 10 are 
formed using whiskers as the communicating pore- 
forming material 33. 

The whiskers are carbon whiskers with a diameter 
of 40 jim. 

The coating layer 1 consists of active alumina, and 
the exhaust gas purifying catalyst 2 is supported on its 
surface and the walls of the communicating pores 10. 
The thickness of the coating layer 1 is 5-50 Jim. 

The filter is otherwise the same as in Example 1. 
The effect obtained in this example is the same as in 
Example 1. 



Example 3 

In the filter of this example, as shown in Fig. 17, 
communicating pores 102 with relatively large pore 
sizes are formed in the coating layer 1. The pore sizes 
of the communicating pores 102 are distributed 
between 40 |xm and 100 jxm, and the average pore size 
is 60 jim. The filter is otherwise the same as in Example 
5. 

In this example, the relatively large pore size of the 
communicating pores provides an even greater reduc- 
tion in the pressure loss. The other effects are the same 
as in Example 5. 

Example 7 

In the f ilter of this example, as shown in Fig. 18, the 
coating layer 1 is formed on the surface of the matrix 5 
at the end of the fluid channel 551 at the upstream end 
61, and no coating layer 1 is formed at the end of the 
fluid channel 552 at the downstream end 62. 

This filter is produced by immersing only one side of 
the matrix in slurry containing ceramic powder. The filter 
is otherwise the same as in Example 1. 

In this example, since the coating layer 1 is formed 
only at the end of the fluid channel 551 at the upstream 
end, the exhaust gas to be purified passes through the 
matrix 5 after being purified by the coating layer 1, and 
flows out toward the downstream end 62. Thus, the die- 
sel particulates contained in the exhaust gas may be 
effectively collected while allowing the pressure loss to 
be lower than a filter with coating layers on both sides of 
the matrix. 
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Example 8 

As shown in Fig. 1 9, the filter of this example differs 
from Example 1 in that the coating layer 1 is coated not 
only on the upper and lower surface of the matrix 5, but s 
also on the surface of the pores 50 inside the matrix. 

The coating layer 1 coated on the upper and lower 
surface of the matrix 5 and the surface of the pores 50 
has communicating pores 10 which communicate from 
its surface to the surface of the matrix 5 or the inner sur- 10 
face of the pores inside the matrix. The average pore 
size of the communicating pores 10 is 20 jim. The 
porosity of the coating layer 1 is 62%, and its thickness 
is 2-20 \xm. Active alumina is used as the coating layer 
1. 

An exhaust gas-purifying catalyst 2 such as Pt or 
Rh is supported on the surface of the coating layer and 
on the inner walls of the communicating pores 10. The 
matrix 5 has multiple pores 50 which run through the 
interior in a three-dimensional network. The average 
size of the pores 50 is 20-40 

The production of the above-mentioned exhaust 
gas-purifying filter is basically the same as in Example 1 
above. It differs, however, in that the average particle 
size of the communicating pore-forming material is 10- 
30 pm, and the honeycomb filter matrix is coated with 
the coating layer at 65 g per liter of apparent volume. 

In this example, the coating layer 1 is formed not 
only on the upper and lower surface of the matrix 5 but 
also on the surface of the pores 50 inside the matrix 5. 
Thus, the catalyst 2 supported on the coating layer 
adheres not only to the upper and lower surface of the 
matrix 5, but also to the surface of the pores 50 therein. 
As a result, the exhaust gas contact surface area of the 
catalyst 2 is increased, thus notably improving the 
exhaust gas purification performance. 

Furthermore, the surface of the pores 50 is coated 
with the coating layer 1 with communicating pores 10. 
Consequently, the pores 50 do not become plugged, 
thus allowing smooth passage of exhaust gas. 

- When the fitter- was produced without using a com- 
municating pore-forming material, as shown in Fig. 20, 
the pores 50 of the matrix 5 were occluded by the coat- 
ing layer 1 (ceramic powder). 

Further, the coating layer on the surface of the inner 
pores in the filter matrix had continuous pores commu- 
nicating form the surface of the filter matrix to the sur- 
face of the inner pores, resulting in increase in the 
surface area of the matrix and improving the perform- 
ance of the oxidation reaction as a catalyst of the coat- 
ing layer. 

Experiment Example 3 

In this example, the relationship between coating 
amount of the ceramic powder and pressure loss of the 
filter was measured. 

The ceramic powder used for the measurement 
was of the same type and size as the ceramic powder in 



Example 8. The coating amount of the ceramic powder 
was varied between 0 and 75 g per liter of apparent vol- 
ume of the honeycomb filter matrix. The filter was other- 
wise made in the same manner as in Example 8, to 
prepare sample 2. 

For comparison, a filter was made without using a 
communicating pore-fbrming material, to prepare sam- 
ple C4. 

Industrial factory air (5 kg/cm 2 ) was passed from 
the upstream end to the downstream end of the filter at 
200 liters/min. The pressure loss of the filter during this 
time was measured. The results are shown in Fig. 21 . 

As shown in this graph, the sample 2 filter had vir- 
tually no change in pressure loss even with an 
increased coating amount of the ceramic powder. On 
the other hand, the pressure loss of the sample C4 filter 
increased drastically as the coating amount of the 
ceramic powder increased. 

This demonstrates that low pressure loss of the fil- 
ter is sustained by forming communicating pores which 
communicate from the surface of the coating layer to the 
surface of the matrix or the inner surface of the pores 
inside the matrix, as according to the invention. It also 
demonstrates that a low pressure loss filter may be pro- 
duced when the coating amount of the ceramic powder 
is 10-50 grams per liter of apparent volume of the hon- 
eycomb filter. 

Experiment Example 4 

According to this example, the relationship between 
the amount of exhaust gas diesel particulates collected 
by the exhaust gas-purifying filter and pressure loss of 
the fitter was measured. 

The filter used for the measurement was the filter 
produced in Example 8, as sample 3. 

For comparison, the same measurement was made 
for a filter having a coating layer formed without using a 
communicating pore-forming material, as sample C5, 
and for a filter having the catalyst adhering directly to 
the matrix without using ceramic powder and a commu- 
nicating pore-forming material, as sample C6. The 
thickness of the coating layer of sample 3 and sample 
C5 was 2-20 |im, and the coating amount of the coating 
layer was 65 g per liter of apparent volume of the honey- 
comb filter. 

For the measurement, the filters were placed in an 
engine exhaust gas passage. The engine used was a 
diesel engine with a cylinder capacity of 4.2 liters, which 
was driven at 1600 rpm with the accelerator fully open 
(W.O.T.). The amount of diesel particulates collected by 
the filter and the pressure loss of the filter were meas- 
ured during this time, and the results are shown in Fig. 
22. 

As shown by this graph, samples 3, C5 and C6 all 
had large pressure loss of the filters as the amount of 
collected diesel particulates increased. Also, the pres- 
sure loss of the filter with the coating layer containing 
the communicating pore-fbrming material (sample 3) 
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was no more than 1 .5 times the pressure loss of the fil- 
ter with the catalyst directly adhering to the matrix (sam- 
ple C6). On the other hand, the filter with the coating 
layer containing no communicating pore-forming mate- 
rial (sample C5) had 2 to 3 times the amount of pres- 5 
sure loss as sample C6. 

This demonstrates that formation of communicating 
pores in the coating layer by addition of a communicat- 
ing pore-forming material to ceramic powder results in 
an exhaust gas-purifying fitter with lower pressure loss 10 
than with no addition of a communicating pore-forming 
material. 

Claims 

75 

1. A process for producing an exhaust gas purifying 
filter characterized by coating a mixture of ceramic 
powder and a communicating pore-forming mate- 
rial onto the surface of a matrix with multiple pores, 

and then heating said mixture to sinter said 20 
ceramic powder and form a coating layer on the 
surface of said matrix while burning off said com- 
municating pore-forming material, in order to form 
communicating pores in said coating layer which 
communicate from its surface to the surface of the 25 
matrix. 

2. A process for producing an exhaust gas purifying 
filter characterized by coating a mixture of ceramic 
powder and a communicating pore-forming mate- 30 
rial onto the surface of a matrix with multiple pores, 
while introducing said mixture onto the inner sur- 
face of the pores inside said matrix, 

and then heating said mixture to sinter said 
ceramic powder and form a coating layer on the 35 
surface of said matrix and the inner surface of the 
pores in said matrix, while burning off said commu- 
nicating pore-forming material, in order to form 
communicating pores in the coating layer which 
communicate from its surface to the surface of the 40 
matrix or the inner surface of the pores in the 
matrix. 

3. A process for producing an exhaust gas purifying 
filter according to claim 1 or 2. characterized in that 45 
said communicating pore-forming material is a gas- 
generating substance. 

4. A process for producing an exhaust gas purifying 
filter according to claim 1 or 2, characterized in that so 
said communicating pore-forming material is a 
flammable substance with a size which is either 
equal to the thickness of the coating layer or larger 
than the thickness of the coating layer. 

55 

5. A process for producing an exhaust gas purifying 
filter according to any of claims 1 to 4, character- 
ized in that the size of said communicating pore- 
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forming material is the same as or smaller than the 
pores of the matrix. 

6. A process for producing an exhaust gas purifying 
filter characterized by coating a plurality of ceramic 
powders with different shrinkage factors onto the 
surface of a matrix with multiple pores, and heating 
it. 

to sinter said ceramic powders to form a 
coating layer on the surface of said matrix, while 
generating multiple microcracks in said coating 
layer, in order to form communicating pores in the 
coating layer which communicate from its surface to 
the surface of the matrix 

7. A process for producing an exhaust gas purifying 
filter characterized by coating of a plurality of 
ceramic powders with different shrinkage factors 
onto the surface of a matrix with multiple pores, 
while introducing said ceramic powders onto the 
inner surface of the pores inside said matrix, 

and then heating said ceramic powders, 
to sinter said ceramic powders and form a 
coating layer on the surface of said matrix and the 
inner surface of the pores inside said matrix, while 
generating multiple microcracks in said coating 
layer, in order to form communicating pores in the 
coating layer which communicate from its surface to 
the surface of the matrix or the inner surface of the 
pores in the matrix. 

8. A process for producing an exhaust gas purifying 
filter characterized by adding a high viscosity oily 
substance to a slurry containing a ceramic powder 
and vigorously mixing said slurry to form fine oily 
particles made of the high viscosity oily substance, 

and then coating said slurry onto the surface 
of a matrix with multiple pores and heating it, 

to sinter said ceramic powder to form a coat- 
ing layer on the surface of said matrix, while gener- 
ating gas inside said coating layer due to the fine 
oily particles, thus eliminating said fine oily particles 
and causing said gas to escape out from the coat- 
ing layer, in order to form communicating pores 
which communicate from the surface of the coating 
layer to the surface of the matrix. 

9. A process for producing an exhaust gas purifying 
filter characterized by adding a high viscosity oily 
substance to a slurry containing a ceramic powder 
and vigorously mixing said slurry to form fine oily 
particles made of the high viscosity oily substance, 

and then coating said slurry onto the surface 
of a matrix with multiple pores while introducing the 
slurry onto the inner surface of the pores inside said 
matrix, 

and then heating said slurry, 
to sinter said ceramic powder to form a coat- 
ing layer on the surface of said matrix and the inner 
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surface of said matrix, while generating gas inside 
said coating layer due to the fine oily particles, thus 
eliminating said fine oily particles and causing said 
gas to escape out from the coating layer, in order to 
form communicating pores which communicate 
from the surface of the coating layer to the surface 
of the matrix or the inner surface of the pores inside 
the matrix. 

10. A process for producing an exhaust gas purifying 
filter characterized by applying a foaming material 
which foams into a network onto the surface of a 
matrix with multiple pores, 

foaming said foaming material, 
and then coating the surface of the foamed 
foaming material with a slurry containing a ceramic 
powder, to a thickness which is either equal to or 
larger than the size of said foamed foaming mate- 
rial, and heating it, 

to sinter said ceramic powder to form a coat- 
ing layer on the surface of said matrix while burning 
off said foaming material, in order to form communi- 
cating pores which communicate as a network from 
the surface of the coating layer to the surface of the 
matrix. 

11. A process for producing an exhaust gas purifying 
filter characterized by coating a foaming material 
which foams into a network onto the surface of a 
matrix with multiple pores, while introducing said 
foaming material onto the inner surface of the pores 
inside said matrix, 

foaming said foaming material, 
and then coating the surface of the foamed 
foaming material with a slurry containing a ceramic 
powder, to a thickness which is either equal to or 
larger than the size of said foamed foaming mate- 
rial, and heating it, 

to sinter said ceramic powder to form a coat- 
ing layer on the surface of said matrix and the inner 
surface of the pores inside said matrix, while burn- 
ing off said foaming material, in order to form com- 
municating pores which communicate as a network 
from the surface of the coating layer to the surface 
of the matrix or the inner surface of the pores inside 
the matrix ' 



surface of said matrix, supporting a catalyst which 
purifies exhaust gas emitted from an internal com- 
bustion engine, characterized in that said coating 
layer has communicating pores which com muni - 
5 cate from its surface to the surface of said matrix, 

and the porosity of said coating layer is 30-80%. 

1 5. An exhaust gas purifying filter having a matrix with 
multiple pores and a coating layer provided on the 

10 surface of said matrix and the inner surface of the 
pores inside said matrix, supporting a catalyst 
which purifies exhaust gas emitted from an internal 
combustion engine, 

characterized in that said coating layer has 

is communicating pores which communicate from its 
surface to the surface of the matrix or the inner sur- 
face of the pores inside the matrix, and the porosity 
of said coating layer is 30-80%. 

20 1 6. An exhaust gas purifying filter according to claim 1 4 
or 15, characterized in that the average pore size of 
said communicating pores is 10-60 tun. 

17. An exhaust gas purifying filter according to any of 
25 claims 14 to 16, characterized in that said coating 
layer coats both the surface of said matrix and the 
inner surface of the pores inside said matrix 
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12. A process for producing an exhaust gas purifying 
filter according to any of claims 1 to 1 1, character- 
ized in that the average pore size of said communi- so 
eating pores is 10-60 ftm. 



13. A process for producing an exhaust gas purifying 
filter according to any of claims 1 to 12. character- 
ized in that the porosity of the said coating layer is ss 
30-80%. 



14. An exhaust gas purifying filter having a matrix with 
multiple pores and a coating layer provided on the 
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SAMPLE I : SUBSTRATE+COAT I NG OF INVENTION 
SAMPLE CI : SUBSTRATE+COAT I NG OF PRIOR ART 
SAMPLE C2: SUBSTRATE ONLY 
SAMPLE C3: COATING OF PRIOR ART ONLY 
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SAMPLE C4 
(CERAMIC POWDER) 



SAMPLE 2 
/CERAMIC POW0ER+ ' 
CONTINUOUS PORE- 
\ FORMING MATERIAL 
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(CERAMIC POWDER) 




SAMPLE 3 
/CERAMIC P0W0WER+ 
CONTINUOUS P0RE- 
VF0RMING MATERIAL, 

SAMPLE C6 
(SUBSTRATE ONLY) 
i —j- " l 
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